SUPPLEMENTARY MATERIALS Pseudocode of the Algorithm for Computing MCS
Below is the pseudocode of our algorithm for computing the MCS between a pair of graphs. In this recursive algorithm every call will cause the initial common subgraph m to increment by one vertex correspondence. If a maximal match is reached, then the identified maximal common subgraph m will be compared to the previously identified maximal common subgraphs between the two input structures. When the entire search space has been explored, the largest maximal common subgraph is returned as the MCS of the input structures.
The inputs in the above algorithm are the two graphs G1 and G2, a partial solution m represented as a set of correspondences, and a list of tested vertices t that need to be excluded in this search step. A vertex in t is either included in the partial solution m or it is chosen not to be used along this branch of the search tree. The variable t is introduced to avoid searching the same partial solution more than once. The upperBound step is a subroutine for estimating the upper bound of the detected MCS size if its solution is based on the current partial match m. The order component is a subroutine for ordering the unmatched vertices in the graph G1. This subroutine returns one of the unmatched vertices of G1 that will be used in the current matching round, and therefore controls in which order the solution space is searched. It also controls the termination of the search process along the current branch of the search tree. For example, when none of the unmatched vertices in G1 match to any unmatched vertex in G2 then the above order subroutine will cause the algorithm to backtrack. The updateCandidate subroutine is called when the search reaches a leaf of the search tree, and it uses the current partial solution to update the global candidate solution when the current one is better than the previous one. The compatible step tests whether vertex v1 from G1 and vertex v2 from G2 match each other. It utilizes the labels of the vertices (atoms), the induced edges (bonds), and other important structural feature constraints.
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